suMMARY A survey of 208 elderly subjects living in four long term care institutions was undertaken over three months to identify nutritional and other variables that could be used to predict mortality during the subsequent three months. There were 58 men (mean age (SD) 75-6 (9-6) years) and 150 women (79 5 (8 4) 
support.
Malnutrition is a well recognised problem among elderly subjects in long term care, often as a result of deficient intake of proteins'"2 as well as vitamins. 3 Protein calorie malnutrition, in particular, predisposes to morbidity and mortality and may be unrecognised due to its insidious onset.' Measurements useful in identifying protein calorie malnutrition include those of thyroxine-binding prealbumin and retinol binding protein,4-5 albumin, transferrin, urinary creatinine and creatinine/height index, total lymphocyte count, measurement of delayed cutaneous hypersensitivity reactions, and anthropometric indices.6 Many of these indices have been examined with a view to determining the predictors of the development of complications such as sepsis or mortality.'4 Prognostic indices were different in different studies, probably reflecting the different nature of the populations studied. Only the studies by Rudman et al specifically examined elderly residents oflong term care institutions. In a nutritional survey ofelderly subjects living in chronic care institutions, anthropometric, haematological, and biochemical indices giving a total of 57 variables were examined to determine the best predictors of short term mortality in this population.
Accepted for publication 27 July 1989 Patients and methods Between December 1987 and February 1988, a survey was undertaken of residents of four chronic care institutions in Hong Kong. All 157 residents from two institutions were studied; 51 others living in the other two institutions had been referred by doctors from the Prince of Wales Hospital. Residents had either been referred by relatives, social workers, or doctors, and came from all areas of Hong Kong. They had various degrees of dependency and may or may not have had chronic disease. The survey was performed by one of the authors (JW) and a registered nurse, after having obtained informed consent from as many of the subjects as possible wherever feasible. Information was collected on the diagnosis which resulted in institutional care, coexisting diseases, length of stay, functional ability, and use of drugs. All anthropometric measurements were performed by the nurse.
Arm circumference was measured at the mid-point between the acromion and olecranon process. Skinfold thickness of biceps and triceps were measured with Holtain calipers at the same point. The average of three readings taken was used. Height and weight could not be measured in a large number of subjects as they were bedridden. Blood pressure was measured in 1242 the supine position, using a mercury sphygmomanometer.
A fasting specimen of urine was collected for determination of urinary electrolytes, creatinine, and hydroxyroline. Venous blood (20 ml) (14) 3 (5) 3 (5) 2 (3) 5 (9) 10 (17) 5 (9) 3 (5) 2 (3) 4 (7) 7-0(11-1) < I to95 1 1 (19) 10 (17) 37 (64) 20 (34) 6 (10) 10 (17) 8 (14) 5 (9) 9 (16) 17 ( Significant difference between the two groups by Wilcoxon's rank sum test: *p < 0-01, **p < 0-005, ***p < 0-001. Woo, Chan, Mak, Swaminathan dictor, followed by haematocrit.'323 In our study, although mean cholesterol concentration was lower in those who died, it did not contribute to prediction of outcome. Haemoglobin, however, was a significant predictor. The difference may be explained by the exclusion of women and the lower prevalence of subjects with physiological illness in their study.
Fructosamine and glycosylated haemoglobin concentrations have not been examined in institutionalised geriatric subjects before, most studies using these measurements as an assessment ofhyperglycaemia."25 These measurements were included in our study as we were interested in the prevalence ofdiabetes mellitus in the local population. Surprisingly, both variables were chosen as discriminating variables. Fructosamine is a measure of serum glycosylproteins and would be low in protein calorie malnutrition when the concentration of plasma proteins fall. Estimation of fructosamine, therefore, seems to be another sensitive index of malnutrition, comparable with measurement of single proteins such as prealbumin and transferrin, with the added advantage of being cheap. The explanation for the higher percentage of glycosylated haemoglobin among those that died is uncertain. The higher values may have been due to the presence of renal failure or impaired glucose tolerance,'8 which occur shortly before death. The former is unlikely because there was no difference in urea or creatinine concentrations between the two groups.
Among the other variables not chosen as predictors, but which were significantly different between survivors and non-survivors, there were some interesting findings. Mean systolic blood pressure was lower in those who died, which supports the finding in a recent study that there is increased mortality in the lowest blood pressure groups among the very old. 26 The presence of infection with possible septicaemic shock may have contributed to the low blood pressure in some cases, but this is unlikely as there was no difference in diastolic blood pressure. The higher total white cell count and percentage of neutrophils among those who died is a reflection of the presence of infection, a common cause of death among this population. The higher plasma calcium (albumin adjusted) concentration in those who died probably reflects poorer functional mobility in this group. Plasma calcium was found to be significantly higher among bedridden subjects compared with others in this survey (2-37 mmol/l (SD 0-13), n = 83, v 2-27 mmol/l (040), n = 103; p < 0 05). In this study neither proteinuria nor increased plasma urea were found to be predictors of mortality. Although the mean urea concentration was higher among those who died (10.3 mmol/l (5) (6) , n = 19) compared with those who were alive (7 5 mmol/l (4 5) , n = 171), the difference just reached significance at the 5% level by Wilcoxon's Biochemical predictors ofshort term mortality in the elderly rank sum test and did not contribute to prediction of outcome. Some factors may have been missed due to the small numbers studied. Predictors of short term mortality may also be slightly different from those predicting mortality at the end of a longer period-for example, after one year.
This survey shows that subjects who died within three months have evidence ofpoorer nutritional state compared with those who remained alive at three months. They had protein calorie malnutrition, shown by lower arm anthroprometric measurements, total plasma protein, albumin, prealbumin, and transferrin and haemoglobin concentrations, as well as low plasma retinol and zinc concentrations. The discriminant function score was useful for identifying patients who had a high risk of death within three months and for whom nutritional support may have been beneficial. It could be argued that the lives of demented, bedridden patients in chronic care should not be prolonged in this way, analogous to the withholding of antibiotics to treat infections in such patients. Nevertheless, the score may also be applicable to patients in general medical wards, and the discriminant function score may be tested in such patients in the near future.
